• The prevalence of IED in Iraq may be underestimated. The survey was conducted in 2006-2007, while rates of violence in Iraq were quite high, and excluded people who may have been more likely to have IED including displaced people, those who had migrated out of Iraq, and residents of areas deemed too dangerous to complete the survey.
• Virtually, no prior studies have examined the prevalence and features of IED outside the United States. Because we used a survey instrument that was developed in the United States, our assessment may have excluded important symptoms or features of the disorder that are more commonly experienced in Iraq than in the United States.
• IED diagnoses were not validated, because there is no gold standard diagnostic instrument for IED.
The development of such instruments represents an important goal for future research.
Introduction
Intermittent explosive disorder (IED) is characterized by recurrent episodes of aggression that involve interpersonal violence or property destruction that are out of proportion to provocation or to precipitating stressors, as defined in the Diagnostic and Statistical Manual of Mental DisordersFourth Edition (DSM-IV) (1) . The attacks must involve a failure to control aggressive impulses and cannot be accounted for by the presence of another mental disorder or by the physiological effects of a substance. IED is the only DSM-IV disorder that involves impulsive aggression as the core feature. Few studies have examined the prevalence and correlates of IED, and almost all existing studies have been conducted in the United States. The lifetime prevalence of IED was estimated at 4.0% in a non-probability subsample of respondents in the Baltimore Epidemiologic Catchment Area Follow-Up study (2) . A survey of patients in a university private practice clinic reported the point prevalence of IED at 3.1%. The only national data on IED were collected in the National Comorbidity Survey Replication (NCS-R) (3) . In the NCS-R, IED was defined using a broad and a narrow interpretation of DSM-IV criteria, because the diagnostic thresholds for the frequency, severity, and temporal clustering of anger attacks are not provided in the criteria. Lifetime prevalence of broad and narrow IED was estimated at 7.4% and 5.5% (4) . Results from both the ECA and NCS-R surveys suggested that IED has an early age of onset (typically in adolescence) and a persistent course associated with marked psychosocial impairment (2, 4) .
The prevalence and correlates of IED outside the United States are largely unknown. The only published study found that exposure to trauma and violence was associated with greater risk for IED in South Africa (5) . Because exposure to violence is associated strongly with subsequent perpetration of violence (6) (7) (8) (9) , the prevalence of IED might reasonably be expected to be higher in countries with high levels of violence.
Aims of the study
We examined the prevalence, course, severity, comorbidity, and sociodemographic correlates of intermittent explosive disorder in Iraq using data from the Iraq Mental Health Survey, a national survey of DSM-IV disorders in Iraq collected as part of the WHO World Mental Health Surveys. Iraqi citizens have been exposed to war, widespread violence, and terrorism during the last three decades (10) (11) (12) . As such, we anticipated to find a high prevalence of intermittent explosive disorder in Iraq.
Material and methods

Sample
The IMHS is a nationally representative survey of 4332 adults (18 years+) carried out simultaneously with the Iraq Family Health Survey (IFHS) (13 The sample for the IMHS was a subset of the block-level sample segments used in the IFHS. Iraq was divided into 55 strata for purposes of selecting this initial sample. Each of the 17 governorates outside of Baghdad was divided into three strata (metropolitan, representing the governorate capital; other urban area outside the capital; and rural area), and Baghdad included five strata (three parts of the city representing Sadar City, Rusafah side, and Al-Karkh side; all other urban areas in the city; and all rural areas outside the city in the metropolitan area). Each stratum was divided into block-level sample segments that were paired for purposes of sample selection. Eighteen such segments (nine pairs) were selected with probabilities proportional to size in each of the 56 population strata. Five households were then selected randomly within each segment, and one adult (ages 18+) was selected using Kish tables for interview within each household. Some segments in the Al-Karkh stratum in Baghdad and in the Anbar and Nineveh governatorates were replaced because of security problems. These replacement segments were oversampled in anticipation of low response rates.
As the sampling frame was based on administrative data, a new household listing was carried out before selecting households in each segment. The measures of segment size were modified based on this new enumeration and the data weighted to adjust for discrepancies between expected and observed numbers of households. An additional weight was used to adjust for differential probability of household selection across strata and for differential probability of within-household selection as a function of number of household adults. Finally, a poststratification weight was applied to the data to match the joint distribution of the sample on age, gender, and geography to the population distribution.
Measures
Diagnostic assessment. Respondents were administered the Composite International Diagnostic Interview (CIDI), a fully structured interview designed to be administered by trained lay interviewers (14) . Lifetime DSM-IV disorders assessed in the CIDI included mood disorders (major depressive disorder, dysthymia, bipolar I and II disorders), anxiety disorders (panic disorder with or without agoraphobia, agoraphobia without panic disorder, social phobia, specific phobia, generalized anxiety disorder, post-traumatic stress disorder, obsessive-compulsive disorder), behaviour disorders [attention deficit hyperactivity disorder (ADHD), IED], and substance disorders (alcohol and drug abuse, alcohol and drug dependence with abuse). All diagnoses were made using DSM-IV organic exclusion rules. All but two diagnoses were made using DSM-IV diagnostic hierarchy rules. The exceptions were alcohol and drug abuse, which were defined with or without dependence.
The CIDI assessed IED based on DSM-IV criteria. Criterion A requires Ôseveral discrete episodes of failure to resist aggressive impulses that result in serious assaultive acts or destruction of propertyÕ. This criterion was assessed with questions about three types of anger attacks: i) Ôwhen all of a sudden you lost control and broke or smashed something worth more than a few dollars;Õ ii) Ôwhen all of a sudden you lost control and hit or tried to hurt someone;Õ and iii) Ôwhen all of a sudden you lost control and threatened to hit or hurt someoneÕ. To meet this criterion, the respondent was required to report three or more such attacks in their lifetime. We also created a narrow definition of lifetime IED that requires three attacks in the same year. Although this temporal clustering is not required in the DSM-IV criteria, this definition has been used in clinical studies of IED (2) and in epidemiological studies in the United States (4) . Three successively more stringent definitions were used to define 12-month IED. The broad definition required three lifetime attacks with at least one attack in the past 12 months. The intermediate definition required three lifetime attacks in the same year with at least one attack in the past 12 months. The narrow definition required three attacks in the past 12 months. DSM-IV criterion B for IED requires that the aggression is Ôgrossly out of proportion to any precipitating psychosocial stressorÕ. This criterion was operationalized by requiring the respondent to report either that they Ôgot a lot more angry than most people would have been in the same situationÕ or that the attacked occurred Ôwithout good reasonÕ or that the attack occurred Ôin situations where most people would not have had an anger attackÕ.
DSM-IV criterion C for IED requires that the Ôaggressive episodes are not better accounted for by another mental disorder and are not due to the direct physiological effects of a substance or a general medical conditionÕ. This criterion was partially operationalized in the CIDI with a series of questions that determine whether anger attacks occur only in the context of a substance use disorder, depression, or organic causes. Two sets of question asked if anger attacks usually occur either when respondents have been drinking or using drugs or when they are in an episode of being sad or depressed. Positive responses were followed with probes about whether the attacks ever occurred at times when the respondent was not under the influence of alcohol or drugs or was not depressed. If not, the case was not considered because of substance use disorder and ⁄ or depression. A third set of questions asked about organic causes as follows: ÔAnger attacks can sometimes be caused by physical illnesses such as epilepsy or a head injury or by the use of medications. Were your anger attacks ever caused by physical illness or medications?Õ Positive responses were followed with probes that inquired about the nature of the illness and ⁄ or medication and whether the respondent ever had attacks other than during the course of the illness or under the influence of the medication. If not, the case was considered because of an organic cause.
Although the CIDI did not include parallel questions that excluded respondents whose anger attacks occurred in the course of bipolar disorder (BPD), we made this exclusion based on evidence that IED has a particularly strong relationship with BPD (15) (16) (17) . We excluded cases from a diagnosis of IED if they met lifetime criteria for mania or hypomania, reported that the ages of onset and recency of their IED fell within the ages of onset and recency of their mania or hypomania, and reported that the number of years they experienced manic or hypomanic episodes was greater than or equal to the number of years they had anger attacks. This rule artificially prevents Intermittent explosive disorder in Iraq any degree of comorbidity between IED and BPD, which we judged to be of less concern than the possibility of overestimating the prevalence of IED by failing to exclude anger attacks because of BPD.
As detailed elsewhere (18) , blinded clinical reappraisal interviews with a probability subsample of CIDI respondents in WMH surveys conducted in a number of other countries found generally good concordance between diagnoses based on the CIDI and those based on the Structured Clinical Interview for DSM-IV (SCID) (19) . Logistical complexities made it impossible to carry out a clinical reappraisal study in the IMHS.
Persistence and severity
The measures of onset and course were based on retrospective reports about age of onset, number of lifetime attacks, number of years with at least one attack, and questions about attacks in the 12 months before the interview. The assessment of impairment included questions about lifetime impairment and impairment in the past 12 months. The lifetime questions asked about the financial value of all the things the respondent ever broke or damaged during an anger attack and about the number of times either the respondent or someone else had to seek medical attention because of an injury caused by the respondentÕs anger attacks. The 12-month questions asked the respondent to rate the extent to which his ⁄ her IED interfered with his ⁄ her life and activities in the worst month of the past year using the Sheehan Disability Scales (SDS) (20) . The SDS are 0-10 visual analogue scales that assess how much a focal disorder interferes with home life, school or work, family relationships, and social life using the response options none (0), mild (1-3), moderate (4-6), severe (7) (8) (9) , and very severe (10) .
Sociodemographics
The sociodemographic variables included in analysis were sex, age (18-34, 35-49, 50-64, 65+), education [low (0 years), low-average (1-6 years, no secondary education), high-average (7-12 years, no postsecondary education), and high (13+ years, at least some postsecondary)], marital status (married, previously married, never married), and occupational status (student, homemaker, retired, employed, and other).
Analysis methods
Prevalence was estimated with cross-tabulations. Cumulative lifetime age-of-onset curves were calculated using the actuarial method (21) . Associations of IED with sociodemographics and comorbid DSM-IV disorders were examined using logistic regression analysis. Impairment was examined using analysis of variance. Logistic regression coefficients and their standard errors were exponentiated to create odds ratios (ORs) with 95% confidence intervals. Standard errors were estimated using the Taylor series linearization method to account for sample weights and clustering using the SUDAAN software system (22) . Statistical significance was evaluated using 0.05-level two-sided tests.
Results
Prevalence of anger attacks
Nearly one in 6 (14.2%) adults in Iraq reported experiencing at least one anger attack at some time in their life that involved either destroying property, threatening violence, or engaging in interpersonal violence ( Table 1 ). Attacks that involved threatening violence were most common (11.0%), *Assessed in the Part I sample; that is, in the first row, 2.2% represents the proportion of the total Part I sample that broke something and at least had three attacks.
followed by attacks that involved actual violence (9.1%) and destroying property (7.4%). Approximately one-third of respondents with at least one anger attack (4.8%) reported experiencing three or more anger attacks in their lifetime. A smaller proportion of respondents reported three or more lifetime attacks that involved anger out of proportion to provocation (2.3%), and an even smaller proportion reported three or more attacks involving both disproportionate anger and loss of control (1.9%).
The vast majority of respondents who reported three or more lifetime attacks that involved both disproportionate anger and loss of control met full lifetime criteria for a broadly defined DSM-IV diagnosis of IED, the others being excluded either because all their attacks occurred as a result of alcohol or drug use, in the context of a manic ⁄ hypomanic or depressive episode, or as a result of an organic cause. The 1.7% of the sample with lifetime IED represents only about 12% of all individuals who reported ever having a lifetime anger attack. However, they account for more than half (57.2%) of all anger attacks in the population (Table 2 ). This high percentage is due to the fact that respondents with IED reported an average of 245.8 lifetime attacks.
Prevalence and onset of IED
Lifetime prevalence estimates (standard errors in parentheses) of broadly and narrowly defined IED in Iraq are 1.7% (0.2) and 1.5% (0.2) respectively. Twelve-month prevalence estimates are 1.5% (0.2) using the broad definition, 1.4% (0.2) using the intermediate definition, and 1.1% (0.2) using the narrow definition. Mean age of onset (AOO) of IED is in late adolescence for both narrowly defined (18.5) and broadly defined (18.5) lifetime cases. The full AOO distributions are virtually identical for narrow-and broad-only lifetime cases (Fig. 1) .
Lifetime persistence and severity
Although narrowly defined lifetime IED is significantly more persistent than broadly defined IED, these differences are small in substantive terms. Narrowly defined cases have a greater mean number of lifetime attacks (158.2 vs. 141.6; F 1,55 = 9.3, P < 0.001), mean number of years with at least one attack (9.6 vs. 9.0; F 1,55 = 7.2, P = 0.002), and highest number of attacks in a single year (36.8 vs. 33.0; F 1,55 = 12.7, P < 0.001) ( Table 3) . However, narrow cases are no more severe, on average, than broad cases. In fact, broad cases have a higher mean monetary value of objects damaged during anger attacks ($1.8 vs. $1.6, v 2 1 = 4.1, P = 0.02). The mean number of times 
Twelve-month duration and role impairment
The average number of past-year anger attacks is higher for 12-month narrow-(12. 
Comorbidity
The majority of respondents with broad (61.2%) and narrow (61.6%) lifetime IED meet criteria for at least one additional lifetime DSM-IV disorder (Table 5) *Significant difference at the 0.05 level, two-sided test. Narrow = three or more 12-month attacks; Intermediate = three lifetime attacks in the same year and at least one attack in the past 12 months; Broad = three lifetime attacks and at least one attack in the past 12 months. àAssessed among total Part I sample. The top two rows (number of 12-month attacks, number of weeks with attacks) are continuous variables, and the means and standard error are displayed. The final five rows are dichotomous variables, and the % and standard error are displayed. §Bivariate linear regression model was used to assess the difference for continuous variables (the top two rows), and bivariate logistic regression was used to assess the difference for dichotomous variables (the final five rows). No controls were used in these models.
-Number of cases in the subsample. Assessed among total Part I sample. *Significant difference in means at the 0.05 level, two-sided test. Narrow = three or more annual attacks in at least 1 year of life; Broad = three or more lifetime attacks. àSignificance test with bivariate linear regression models to test the difference in mean between narrow and broad cases. No controls were used in these models. §Estimated cost of all the things ever damaged or broken in an anger attack.
-Number of times during an anger attack someone was hurt bad enough to need medical attention per 100 cases of IED. **Number of cases in the subsample. Assessed among total Part I sample. . Models examining the association of IED with behaviour disorders produced unstable estimates due to small cell sizes.
Discussion
Study findings should be interpreted in light of the following limitations. First, IED diagnoses were not validated because IED is not assessed in the SCID. Second, estimates of disorder onset and course were based on retrospective reports. Methods shown experimentally to improve the accuracy of such reports were utilized in the IMHS (23), but recall bias remains a concern. Third, the IED prevalence estimates are based on the operational definition of DSM-IV criteria of IED in the CIDI, which differs somewhat from other research diagnostic criteria that have been proposed (24, 25) . Finally, limitations of the IMHS sample may have contributed to the low prevalence of IED reported here. The survey excluded internally displaced people, those who had already migrated out of Iraq, and residents of those areas deemed too dangerous to complete the survey (13) . Because violence exposure is almost certainly higher among these groups of excluded people, it is possible that the IMHS underestimated the prevalence of IED. This may have been exacerbated by the fact that the survey was conducted during 2006-2007, while rates of violence were quite high, which likely increased non-response in the areas experiencing the highest rates of ongoing violence. Table 5 . Lifetime comorbidity of DSM-IV intermittent explosive disorder (IED) with other DSM-IV disorders Narrow Broad §Bivariate logistic regression models controlling for age and sex, to predict lifetime narrow (first column) or broad (second column) IED with other DSM-IV disorders.
-Refer to Country Compare document at http://www.hcp.med.harvard.edu/wmh/national_sample.php for whether the disorder was assessed in the Part I sample, Part II sample, or whether it was assessed at all. For the any categories (any mood, any anxiety, etc), or the number of disorders (at least one, exactly one, exactly two, etc), the smallest weight is used. For example, any mood was assessed in the Part I sample, as all the disorders included are assessed in the Part I sample. Any anxiety was assessed in the Part II sample as some anxiety disorders were assessed in the Part II sample.
Within the context of these limitations, we provide the first national data on the prevalence and correlates of IED in Iraq. IED is relatively uncommon in Iraq, with lifetime prevalence of 1.5-1.7% and 12-month prevalence of 1.1-1.5%. These prevalence estimates are lower than the 5.5-7.4% lifetime prevalence and 2.8-4.1% 12-month prevalence found in the United States using the same diagnostic assessment (4) . The low prevalence of IED in Iraq is somewhat unexpected, given the association between exposure to multiple traumatic events and risk of IED (5) . Iraqis have been exposed to war, widespread violence, and terrorism during the last three decades, including a series of coups in the 1960s, the Iran-Iraq war (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) , the anti-Kurdish Al-Anfal campaign within the country (1986) (1987) (1988) (1989) , the Iraqi invasion of Kuwait resulting in the Gulf war (1991), and the continuing conflict that began with the regime change in March 2003 (10) (11) (12) . Moreover, aggressive acts occurring in response to personal provocation and engagement in retaliatory aggression have been common in Iraq since the regime change in 2003 and onset of civil war (12) . Retaliatory aggression in response to interpersonal provocation is quite common among individuals with IED (15, 25) , and retaliatory aggression may represent a core feature of the disorder. Compared to those without the disorder, individuals with IED are more likely to respond aggressively to provocation but are no more likely to engage in aggressive behaviour in situations not involving provocation in one prior study (26) . The low prevalence of IED in Iraq despite the widespread exposure to trauma and violence is surprising and warrants further examination in future research.
In addition to the lower prevalence of IED in Iraq, another notable difference between the observed findings and prior reports from the United States is the greater persistence of IED among lifetime cases in Iraq and the lack of differentiation of narrowly and broadly defined cases (4) . In Iraq, the past-year prevalence of IED is nearly identical to the lifetime prevalence, suggesting high persistence of the disorder among lifetime cases. Moreover, the prevalence of broad IED is only slightly higher than the prevalence of narrow IED, and we found little evidence for greater persistence or severity among narrow as compared to broadly defined cases. Our findings are consistent, though, with those reported in the United States in showing that IED begins early in life, has a low prevalence among older adults, exhibits a persistent course, co-occurs with a wide range of other mental disorders, and is associated with significant functional impairment (4). Greater functional impairment among narrow as compared to broad cases in Iraq is also consistent with this prior work.
Several unresolved issues regarding the IED diagnosis are worth noting in relation to our findings. The first relates to the distinction between broad and narrow definitions of IED and the lack of a temporal clustering requirement (e.g. three attacks in 1 year) associated with the diagnosis. Although findings from the United States show that narrow cases, which are associated with greater temporal clustering, are associated with greater persistence and functional impairment than broad cases (4), the distinction between broad and narrow cases was less marked in Iraq. These findings point to the importance of considering cross-national data in determining the optimal diagnostic threshold for the frequency and clustering of anger attacks in IED. Cross-national data may also be useful in evaluating whether IED is sufficiently distinct from other mental disorders to be considered a disorder in its own right. Aggressive behaviour occurs in a numerous mental disorders other than IED (27) (28) (29) (30) and is a core feature of oppositional defiant disorder (ODD), conduct disorder (CD), and antisocial personality disorder (31, 32) . Impulsive aggression has also been observed in individuals with ADHD (33) . In Iraq, comorbidity of IED with other lifetime disorders is lower than in the United States, particularly substance and behaviour disorders. An additional issue concerns the types of aggressive behaviour that should be included as part of the IED diagnosis. An alternative set of diagnostic criteria for IED has been proposed that includes recurrent outbursts of verbal aggression that are out of proportion to provocation and that do not involve threatened or actual violence or destruction of property (24, 25) . Previous research has shown that individuals with this type of aggression have equivalent levels of anger, hostility, aggressive responses to provocation, and functional impairment as individuals who meet full DSM-IV criteria for IED (34) . These studies estimate that the prevalence of IED would be 25% higher in the United States if these behaviours were incorporated into criterion A (2). It is unclear how the prevalence of IED would change in Iraq if a broader range of aggressive behaviours were included in the diagnosis.
The prevalence of IED is lower in Iraq than in the United States, the only other country that has examined the descriptive epidemiology of IED. Although IED is relatively less common in Iraq, the disorder has an early age of onset, is highly persistent, and is associated with a substantial degree of comorbidity and functional impairment. Iraq currently lacks national policies or systematic programmes to reduce aggression, and rates of treatment for mental health problems are remarkably low (13) . Together, these trends highlight the importance of implementing violence prevention programmes to reduce the societal burden of violence in Iraq.
